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1. Introduction
Utilization of 64QAM is one of the efficient and robust ways to achieve high UL peak data rate (75Mbps). In RAN2#89 meeting, it was agreed to decouple 64QAM from UE category 5 and 8, and introduce UL 64QAM as a Rel-12 feature [1] [2].
Due to the urgent and clear market needs of improving the UL throughput, especially for TDD system, it is better to introduce UL 64QAM as soon as possible from operator perspective. According to the market research, some UE can support the decoupled UL 64QAM in Rel-11. The only problem is how Rel-11 UE can inform eNB about the capability of UL 64QAM. 
In this contribution, we discuss the possibility of introducing UL 64QAM from earlier release, and analyze the potential impact.
2. Potential impact of introducing UL 64QAM before Rel-12
One straightforward way of introducing UL 64QAM from Rel-11 is that Rel-11 UEs which supporting UL 64QAM could use the Rel-12 capability and related signaling to inform eNB. However, it is not a standard approach and may cause some compatibility problem due to the earlier release UEs sending later release signaling which is noted as “advanced” signaling in this paper. In Table 1, we list all the possible eNB behaviors after receiving the “advanced” signaling.
Table 1: Possible eNB behaviors after receiving “advanced” signaling
	eNB type
	Possible eNB behavior

	Rel-12 eNB (supporting UL 64QAM)

	Case 1: Rel-12 eNB understands the “advanced” signaling and can activate UL 64QAM for the UE. No problem is foreseen.

	
	Case 2: Rel-12 eNB can understand the “advanced” signaling, but since eNB does over checking and recognized that UE is Rel-11, eNB will ignore the bit and never activate UL 64QAM for this UE.

	
	Case 3: Rel-12 eNB can understand the “advanced” signaling, but since eNB does over checking and recognized that UE is Rel-11, eNB will treat it as abnormal UE behavior and refuse UE to access (or other serious errors).

	Rel-11 eNB (not supporting UL 64QAM)
	Case 4: Rel-11 eNB does not read the “advanced” signaling.


According to the above analysis, no problem is foreseen except for case 3 (see Table 1) depending on eNB behavior. It means that if Rel-12 eNB does not treat the “advanced” signaling as abnormal, Rel-11 UEs reporting Rel-12 UL 64QAM capability can be configured with UL 64QAM. For optional features, eNB obtain the UE capability information by reading corresponding capability signaling regardless of UE’s version. Hence, based on our understanding, eNB is supposed to understand such kind of “advanced” signaling and not treat it as abnormal.

Proposal: RAN2 is kindly asked to confirm that eNB obtain the UE capability information of optional features by reading corresponding capability signaling regardless of UE’s version.
In order to understand the real impact in network, we also did some investigation and field test. According to the test, all the Rel-12 eNBs’ behavior in our network belongs case 1, i.e. eNBs coming from 6 different vendors can understand the “advanced” signaling and activate UL 64QAM for Rel-11 UEs. Hence, Rel-11 UEs reporting Rel-12 UL 64QAM capability can work in our real network.
Observation 1: Rel-11 UEs reporting Rel-12 UL 64QAM capability can work in CMCC’s commercial network.
However, since such kind of eNB behavior after receiving “advanced signaling” is not clearly specified in any specification, it is difficult for operators to comprehensively understand the impact when global roaming happens (e.g. such “advanced” UEs roaming to other operator’s network). Hence, it is better for eNB to avoid the implementation described in case 3 (see Table 1), i.e. treat the “advanced” signaling as abnormal and refuse UE to access.
Earlier release UE reporting later release feature is not a 3GPP standard approach, but it seems to work based on our analysis. It makes a possibility to introduce such feature from earlier release (breaking the constraint of releases). We believe this is very important for operators to achieve some urgent market needs. 
Observation 2: By earlier release UE reporting later release features, operators can utilize some features to achieve urgent market needs.
3. Conclusion
In this contribution, we discuss how to introduce UL 64QAM from earlier release, and analyze the potential impact. The observations are provided as follows:
Proposal: RAN2 is kindly asked to confirm that eNB obtain the UE capability information of optional features by reading corresponding capability signaling regardless of UE’s version.
Observation 1: Rel-11 UEs reporting Rel-12 UL 64QAM capability can work in CMCC’s commercial network.
Observation 2: By earlier release UE reporting later release features, operators can utilize some features to achieve urgent market needs.
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